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Exercise 1 (60 points).

Determine the convergence of the following improper integrals of non-negative integrands:
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Exercise 2 (20 points).

Prove that the improper integral ∫ +∞
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Exercise 3 (20 points).

Prove the convergence of the following improper integrals:
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L’Hôpital
= lim

x→+∞

2 lnx
x(lnx)2+1

·
1

5x
4
5

= lim
x→+∞

10 lnx

x
1
5 (lnx)2 + 1

obviously
= 0

∴ ln
(
(lnx)2 + 1

)
≤ x

1
5

ln
(
(lnx)2 + 1

)
x 4
√
x

=
ln
(
(lnx)2 + 1

)
x

5
4

≤ x
1
5

x
5
4

=
1

x
21
20

,

∫ +∞

10

1

x
21
20

dx
21
20

>1
→ converges

∴ by Direct Comparison Test
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